The increase in antibiotic resistance has frequently been linked to unrestrained antibiotic dispensing. This review was conducted to mainly assess the perception and attitudes of community pharmacists towards antibiotic dispensing. This scoping review was performed between June 2016 and September 2016 to identify published studies related to the perception and attitudes of community pharmacists towards antibiotic dispensing. The combination of terms such as 'antibiotic dispensing', 'antimicrobial resistance', 'community pharmacy', and 'community pharmacists' were searched in electronic databases such as PubMed, ProQuest, Google Scholar, and Science Direct. Only published articles within the last 12 years were included. A total of 13 studies were identified. In general, community pharmacists have good awareness and knowledge of antibiotic dispensing. However, the majority of them are still selling antibiotics to their customers and/or patients for unjustified reasons. The community pharmacists seem well aware of the antimicrobial resistance crisis and considered it a significant health issue. However, many embraced the concept that dispensing antibiotics without medical prescription (DAwMP) can be one of the key features in the dissemination of multidrug resistant bacteria.
Introduction
Increased prevalence of drug-resistant bacteria leads to an upsurge in morbidity and mortality from bacterial infections [1] . Infection thrives due to drug-resistant bacteria and claims thousands of lives each year [2] . A few commonly-encountered bacterial strains that develop resistance to antimicrobials are Escherichia coli (E. coli), Klebsiella pneumoniae, Streptococcus pneumonia, and methicillin-resistant Staphylococcus aureus (MRSA) [3] .
Globally, one of the key issues in tuberculosis (TB) treatment is drug resistance. The statistics on anti-TB drug resistance highlighted 123,000 patients with MDR-TB or rifampicin-resistant tuberculosis (RR-TB) and around three-fourths were located in India, South Africa, China, and European regions [4].
Step 1: Identification and Development of Research Question
As this review mainly focused on the perceptions and attitudes towards antibiotics dispensing among community pharmacists, the research question was "What are the opinions and attitudes of community pharmacists on antibiotic sales and does it affect the antibiotic resistance?"
We identified five areas of interest based on the antibiotic sales:
(a) What are the perceptions of community pharmacists towards antibiotic dispensing? (b) What are the attitudes of community pharmacists towards antibiotic dispensing? (c) How frequently did community pharmacists sell antibiotics in community pharmacies? (d) How often did customers demand antibiotics in community pharmacies? (e) What is the suitability of antibiotics that were dispensed from community pharmacies?
Step 2: Relevant Literature Identification
A literature search was done from June 2016 until September 2016 to find and classify published studies related to knowledge, perception, and attitudes of community pharmacists towards antimicrobial dispensing. The search was performed using Boolean operators for the following combination: "perceptions", "attitudes", "antibiotic", "antibiotic resistance", "antibiotic dispensing", "community pharmacy", and "community pharmacists". The electronic databases used for searching include PubMed, ProQuest, Google Scholar, and Science Direct.
Step 3: Screening and Selection of Relevant Literature
The articles were reviewed by reading the titles and the abstracts. Studies that used qualitative or quantitative methods, or both, were included in the review, while research focusing on general practitioners and customers were excluded from the review. The search was also narrowed down to English language articles published in the last 12 years. After screening, the full-text articles were read, and information was abstracted by using a standardized data form in a table format.
In this process, three researchers independently studied and reviewed the abstracts of the papers and met three times (beginning, middle, and end) face-to-face to discuss the vague aspects and chose to redefine their strategy. Two other researchers read the full text of the articles for final inclusion. On strong disagreement of any study inclusion, the remaining researchers decided its final inclusion.
Step 4: Data Charting
Based on Arksey and O'Malley's framework, the studies were categorized based on the authors; publication year; type of study; study tool; study population; study location; aims and objectives of the study; and study findings and conclusion and limitations [31] .
2.5.
Step 5: Analyzing, Summarizing, and Reporting Results A few stages were carried out in this step. After searching the studies using the databases, any unrelated literatures based on their titles and abstract were excluded. The full texts of the remaining studies were retrieved and read. The studies that did not fulfil the requirement for the review were excluded. The last 13 remaining studies were categorized based on their methodology, either using questionnaires or interviews, or using simulated patients/simulated clients.
The purpose of including simulated patient/simulated client studies stems from the fact that they are simply a direct reflection of pharmacists' attitudes towards antibiotic dispensing and facilitates the validation of their reported perception and attitude in cross-sectional studies.
Results
A total of 507 references were identified from the electronic searches of four databases after duplicates were removed. A total of 478 identified studies were excluded based on the titles and abstracts. From the 29 research articles retrieved for detailed examination 16 were excluded (Figure 1) . A total of 13 full-text articles were finally decided to be included in the review. 
Awareness and Perception towards Antibiotic Dispensing
In general, community pharmacists showed appropriate knowingness and perception towards antibiotic dispensing without prescription and all identified this as growing public health issue [16] [17] [18] 25, 28] . This is followed by diminished efficacy of antibiotics and treatment failure [17] leading to increased resistance [18] . According to Dillip et al., a large majority perceived their outlets as a place for the customers to obtain medical services and devices which motivate them to dispense antibiotics to the customers [17] . The research evidence from Spain acknowledged patient gratification over potential AMR, and preferred to dispense antibiotics despite their proper perception towards AMR [19] . However, most of the community pharmacists agreed that irrational antibiotics usage is one of the main causes of increased antibiotic resistance, and that all healthcare professionals need to think rationally and stop prescribing and dispensing antibiotic excessively.
Attitudes of Pharmacists towards Antibiotic Dispensing
The attitudes of the majority of the pharmacists did not parallel with their awareness and perception and, interestingly, dispensing without medical prescription (DAwMP) is an extensive phenomenon seen in many community settings [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] . There is a plethora of facilitators that seem to be involved in DAwMP and the most important ones are highlighted below:
The community pharmacists put the onus on customers/patients for nonprescription dispensing irrespective of which strata of society they are from [16, 17] . Community pharmacists also underlined that those patients who previously benefitted from any antibiotic and considered it a "panacea for all", or require it as "travel medicine", or are not able to pay the consultation fees of the doctors were generally more concerned in getting antibiotics [16, 17, 25, 28] . A few also cited apprehensions of losing their loyal clientele if not succumbing to the demands/requests of their customers [17, 18] . Complacency of patients was also reported in a couple of studies as the motivational factor to dispense without prescription [19, 25, 28] . 
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Attitudes of Pharmacists towards Antibiotic Dispensing
The community pharmacists put the onus on customers/patients for nonprescription dispensing irrespective of which strata of society they are from [16, 17] . Community pharmacists also underlined that those patients who previously benefitted from any antibiotic and considered it a "panacea for all", or require it as "travel medicine", or are not able to pay the consultation fees of the doctors were generally more concerned in getting antibiotics [16, 17, 25, 28] . A few also cited apprehensions of losing their loyal clientele if not succumbing to the demands/requests of their customers [17, 18] .
Complacency of patients was also reported in a couple of studies as the motivational factor to dispense without prescription [19, 25, 28] .
Revenue/Profit/Sales/Business Reasons
Community pharmacists are generally eager to boost their business turnover, and seek more revenue and higher profits. Studies from India [17, 24, 26] , Ethiopia [16] , and Tanzania [17] reported that refusal to dispense antibiotics can affect their sales and decrease their profit margin, followed by the accumulation of stock of expensive medicines.
Doctor/Health Facility Prescription
There always exists a bond of mutual trust and confidence among patients and doctors. From research evidence from Tanzania, community pharmacists cited their inability to correct health facility prescriptions for nonpneumonia cough and nonbloody diarrhea because patients had intrinsic trust and confidence for their doctors and always want to adhere to doctors' prescriptions [17] . Likewise, in a study from Portugal, community pharmacists dispense antibiotics to their clients because they understand that doctors, themselves, will prescribe antibiotics in clinical situations like tooth infections and urinary tract infections [25] .
Commonly Dispensed Antibiotics
This review also highlighted that specific antibiotics were commonly dispensed to each scenario accounting for sore throat, URTI, sinusitis, urinary tract infection, acute bronchitis, otitis media, acute gastroenteritis, and/or diarrhea. Penicillin only or combination with penicillinase inhibitor were the most common antimicrobial agents dispensed for URTI [20, 21, 23, 26, 27] ; the fluoroquinolone group was commonly dispensed for UTI scenario [21, 23] ; the fluoroquinolone group and antiprotozoan agents are mostly dispensed for diarrhea, either alone or in combination [20, 23, 24, 26] ; while for otitis media penicillin, chloramphenicol, or macrolides were dispensed [20, 23] . Interestingly, in all these regions legal implications existed, but most of the dispensing attitudes were attributed to customers' demands, gratification, and satisfaction, the pharmacy owner's pressure on pharmacists or dispensing personnel, and/or financial motives of community pharmacists. Almost all of the dispensing attitudes deemed inappropriate and injudicious owed to the nature of the disease categorized under 'minor ailments' or 'self-limiting'.
Simulated Patients/Simulated Clients/Voluntary Collaborators
The strategy of executing simulated patients in assessing the attitudes of community pharmacists is appropriate to quantify customer care. This concept is well-established in developing countries where it is considered pertinent and economical and helps in identifying areas of improvement for providing quality services in patient care [33] . The current review included simulated patient research from Spain, Greece, India, Malaysia, Jordan, and the Kingdom of Saudi Arabia (KSA) [20] [21] [22] [23] [24] 26, 27] . In the KSA study, 95% of antibiotics were dispensed on the pharmacist's own discretion and not per the demand of patients [23] . On the contrary, studies from Spain and Jordan reflected clearly that more than 50% of patients requested antibiotics in minor and self-limiting conditions [20, 21] . The study from Greece approached pharmacies through voluntary collaborators who directly request antibiotics and did not imposter themselves as simulated patients having validated clinical scenarios [22] . Even then, 85% of the pharmacists did not ask for any justification and dispensed without prescription. To be precise, community pharmacists were flexibly and willingly found dispensing antibiotics to simulated patients or voluntary community pharmacy collaborators. For details please refer to Table 1 . 
Discussion
Based on the review undertaken, most of the community pharmacists presented appropriate awareness towards AMR [16] [17] [18] [19] [20] [21] [22] [23] , but the majority reflected unacceptable attitudes towards dispensing and preferred to perform DAwMP in minor ailments and self-limiting conditions [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] . The majority of the papers included in the review identified several enablers that promote DAwMP, such as indifference on the part of pharmacists, fulfilment of the demands of patients/clients/customers, external responsibility, and insufficient knowledge of the consumer and/or patient [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] . The knowledge and awareness of pharmacists on disease management was predictably outstanding [16, 18] since they are considered experts with respect to medicines. Additionally, the pharmacists need to be continually vigilant not only towards the development and issues in healthcare for providing the best treatment to their customers, but also towards the preventive measures that can intervene with the patient's recovery, such as AMR. Inappropriate knowledge, understanding, and awareness on AMR can increase unnecessary antibiotic dispensing [19] , and further worsen AMR. A steady knowledge and consistent understanding on the antibiotics and AMR among the community pharmacists pave the way towards reduced AMR progression through improved adherence towards antibiotic usage and reducing self-medication [18, 34] , and also channelize the injudicious demands of antibiotics from the community pharmacy [16] .
URTI, the most commonly reported case at primary care institutions, are mostly of viral origin. In the current review the URTI scenarios used viral cough as the presented problem and the community pharmacists always dispensed penicillin or penicillin plus penicillinase inhibitor as the treatment [20, 21, 23, 26, 27] . The staggering fact is that in these cases community pharmacists dispensed antibiotics. On the other hand, UTIs stem from bacterial infection more frequently in women. Community pharmacists dispensed fluoroquinolones to their simulated patients/clients [20, 21, 23] without proper history-taking. The importance of history-taking in community pharmacies cannot be denied as this can help in evading common pitfalls, such as in the case of category C medicines, like fluoroquinolones, which have teratogenic effects and must be dispensed with caution in women [35] . We observed in our review that most of the pharmacists did not assess the simulated patients (SPs) precisely and dispensed antibiotics as per their demand.
Otitis media is one such condition in which antibiotic intervention is generally not recommended [36] . Nevertheless, the common action observed among community pharmacists was to dispense amoxicillin/clavulanic acid and chloramphenicol [20, 23] . For diarrhea, the nature of the problem needs to be diagnosed based on patient's history as its etiology is frequently attributed to food poisoning and, therefore, antimotility agents are therapeutically effective. The frequent usage of antibiotics in paediatric diarrhea can be a potential contributory factor to AMR [24] .
The current review reported a liberal attitude of community pharmacists towards antibiotic dispensing in all the simulated clinical scenarios. Especially in case of URTI, it was observed that antibiotics were given mostly without emphasizing the demand from the SPs [20] [21] [22] [23] 26] .
A recently published commentary pinned high hopes on community pharmacists and positioned them as antibiotic stewards in upper respiratory tract infections [37] . Likewise, both the studies from Portugal [25, 28] highlighted that attitudes of community pharmacists towards DAwMP are driven by patient-related factors and educational interventions directed towards improved patient-pharmacist interactive sessions are needed for exercising appropriate and rational use of antibiotics.
Unlike the current scoping review, the systematic review by McCullough et al. [38] focused mainly on clinicians and reported that clinicians considered antimicrobial resistance a thought-provoking matter, but the responsibility mainly lies on patients or other healthcare providers.
Conclusions
The majority of the community pharmacists reflected necessary knowledge and appropriate perceptions toward antibiotic dispensing and resistance. The majority acknowledged that antimicrobial resistance is the culmination of injudicious and excessive antibiotic dispensing and irrational usage.
However, antibiotics are still dispensed freely in a community setting and, thus galvanizing widespread antibiotic resistance. The authorities should reflect intensified mindfulness towards this problem by strengthening the implementation of current regulations, followed by brainstorming new alternatives to curb this menace.
Finally, community pharmacists can work as collaborators between the prescribers and patients, educating patients on 'where', 'when', and 'how' to use antibiotics effectively, as well as to remind prescribers to follow guidelines, and furnishing them with up-to-date information about different therapeutic categories. Mass media campaigns voiced over by community pharmacists on the disposal of unused antibiotics can be one such future strategy which needs to be implemented soon in lowerand middle-income countries.
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